Tissue renin-angiotensin systems aspects of molecular biology and pharmacology.
Advances in molecular biology over the last few years have made it possible to extend studies concerned with the role of renin in blood pressure regulation and fluid balance to the genetic level. Epidemiological data from cross-sectional population studies as well as experimental findings in spontaneously hypertensive rats suggest a greater disposition towards hypertension in males than in females. Testosterone (T) is known to raise blood pressure in female and castrated male SH-rats, while concomitantly increasing tissue renin activities. The availability of recombinant DNA technology and of a 32P labeled mouse submandibular gland renin cRNA as a hybridization probe enabled us to quantitatively assess whether this increase is paralleled by enhanced renin gene expression. In groups of female NMRI mice injected with DHT, we were able to show, that cardiac renin activity was significantly increased after 2 hours (1.6 fold) and 21 days (1.9 fold) of dihydrotestosterone (DHT) treatment compared to controls. DHT had no effect on renin mRNA concentration in the uterus, whereas in the ovary it resulted in a 50% decrease. We conclude that enhanced renin-activity and mRNA levels in peripheral organs and in the central nervous system are due to direct or indirect effects (cis, transacting) of T on renin gene expression. Thus, T may participate in the development of hypertension by stimulating the activity of tissue renin-angiotensin systems.